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PROBLEM TO BE SOLVED: To select an optimum treatment unit. 
SOLUTION: In this substrate treatment method, substrates which 
are net treated yet are led out from a cassette in order, 
transferred to a plurality of treatment units in order and treated in 
the treatment units, and the treated substrates to which all 
treatments are finished are returned to the cassette in order. 
Treatment start prediction time wherein treatment of each lot is 
started and treatment finish prediction time wherein treatment of 
each of the lot is finished are calculated regarding at least two 
treatments, on the basis of a recipe which corresponds to at least 
one lot and includes treatment conditions corresponding to each of _ 
the lots. At least one optimum treatment unit wherein treatment of ? 
each of the lots is optimized on the basis of the treatment start 
prediction time and the treatment finish prediction time is selected 
for each of the lots. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Pick out an unsettled substrate from a cassette one by one, and sequential conveyance is 
carried out at two or more processing units. It is the substrate processing system which returns to a 
cassette the substrate [ finishing / processing ] which processed the substrate in the processing unit of 
these plurality, and all processings ended one by one. Loading / unload section which pays out the 
cassette which held two or more processed substrates which receive the cassette which held two or more 
unsettled substrates equivalent to a part for one lot, and are equivalent to a part for one lot, The 
processing section equipped with two or more processing units which perform two or more processings to 
a substrate, A conveyance means for it to be arranged at said processing circles, to deliver a substrate 
between said loading / unload section, and to convey a substrate one after another to said processing unit, 
A procedure setting means to set up procedure including the processing conditions which correspond for 
every lot at least, respectively, The processing initiation prediction time amount by which processing of 
each processing unit is started for every lot based on said set-up procedure, The processing termination 
prediction time amount which processing of each processing unit ends for every lot is computed about at 
least two processings. The substrate processing system characterized by coming to provide a data- 
processing means to choose at least one optimal processing unit which makes processing for every lot the 
optimal based on these processing initiation prediction time amount and processing termination prediction 
time amount for every lot. 

[Claim 2] Two or more processings which can share a predetermined processing unit are mutually set up 
with said procedure setting means among processings of said plurality. Said data-processing means At 
least one of the processing units which are not used for every lot and in which said common use is 
possible is not used. The substrate processing system according to claim 1 characterized by choosing at 
least one optimal processing unit from a non-used unit by the 1st lot processing when the procedure of 
the next lot processing of the 1st lot processing cannot be reached in the unit used by the 1st lot 
processing. 

[Claim 3] Said data-processing means is a substrate processing system according to claim 1 characterized 
by choosing said optimal processing unit from said processing termination prediction time amount in the lot 
of 1 sequentially from the unit which reaches said procedure by said processing initiation prediction time 
amount in the following lot for a short time. 

[Claim 4] Said data-processing means is a substrate processing system according to claim 1 characterized 
by computing the control start time which starts control for said processing unit to reach the procedure of 
degree lot after processing with the lot of 1 is completed before processing with degree lot is completed. 
[Claim 5] For said procedure, said processing unit is a substrate processing system according to claim 1 
characterized by including laying temperature for said every heat treatment unit for every lot including at 
least two heat treatment units. 

[Claim 6] Said data-processing means is a substrate processing system according to claim 5 characterized 
by choosing the optimal processing unit from two or more heat treatment units based on said laying 
temperature. 

[Claim 7] Said data-processing means is a substrate processing system according to claim 5 characterized 
by choosing the optimal processing unit based on the heating characteristic curve and cooling 
characteristic curve which possessed the storage means which memorized the heating characteristic curve 
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and cooling characteristic cur^^ said heat treatment unit, and were mei^^^ed by this storage means. 
. [Claim 8] Said data-processing means is a substrate processing system according to claim 7 characterized 
by computing the start time which starts the temperature control of this heat treatment unit based on said 
processing termination prediction time amount, processing initiation prediction time amount, a heating 
characteristic curve, and a cooling characteristic curve. 

[Claim 9] It is the substrate processing system according to claim 1 which said data-processing means 
possesses a storage means, and is characterized by this data-processing means computing said processing 
initiation prediction time amount and processing termination prediction time amount based on the 
procedure of the past memorized by this storage means, and its end time. 
[Claim 10] Said data-processing means is a substrate processing system according to claim 1 
characterized by computing said processing initiation prediction time amount and processing termination 
prediction time amount based on the termination prediction time amount which predicts the processing 
timing for one lot, and the processing cycle time of said processing unit. 

[Claim 11] Said termination prediction time amount is a substrate processing system according to claim 10 
characterized by being the 1st termination prediction time amount after one substrate of the beginning for 
one lot is carried in to said processing unit until the first substrate returns to loading / unload section. 
[Claim 12] Said termination prediction time amount is a substrate processing system according to claim 10 
characterized by being the 2nd termination prediction time amount after one substrate of the beginning for 
one lot is carried in to said processing unit until all the substrates for one lot are carried in to said 
processing unit. 

[Claim 13] Said termination prediction time amount is a substrate processing system according to claim 10 
characterized by being the 3rd termination prediction time amount after one substrate of the beginning for 
one lot is carried in to said processing unit until all the substrates for one lot return from said processing 
unit to loading / unload section. 

[Claim 14] Said data-processing means is a substrate processing system according to claim 1 
characterized by providing a storage means to memorize the elapsed time from said cassette exchangeable 
time amount to the completion time amount of cassette exchange. 

[Claim 1 5] Pick out an unsettled substrate from a cassette one by one, and sequential conveyance is 
carried out at two or more processing units. It is the substrate art which returns to a cassette the 
substrate [ finishing / processing ] which processed the substrate in two or more processing units, and all 
processings ended one by one. The processing initiation prediction time amount which starts the 
processing for every lot based on procedure including the processing conditions which are equivalent to a 
part for at least 1 lot, and correspond for every lot, The substrate art characterized by choosing at least 
one optimal processing unit which computes the processing termination prediction time amount which ends 
the processing for every lot about at least two processings, and makes processing for every lot the optimal 
based on these processing initiation prediction time amount and processing termination prediction time 
amount for every lot. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate processing system and substrate art which 
perform a series of processings to various processed substrates, such as a semi-conductor wafer and a 
glass substrate for liquid crystal displays. 
[0002] 

[Description of the Prior Art] In the manufacture process of a semiconductor device or the glass substrate 
for liquid crystal displays (LCD substrate), a detailed circuit pattern is formed using the technique of a 
photolithography. According to the photolithography technique, after applying and forming a resist on the 
front face of processed substrates, such as a LCD substrate and a semi-conductor wafer, this is exposed 
to a predetermined pattern and a predetermined circuit pattern is formed by carrying out a development 
and etching processing further. 

[0003] As for this photolithography process, sheet processing-ization is progressing with diameter[ of 
macrostomia ]-izing of a semi-conductor wafer in recent years. For example, in the compound processing 
system which performs resist spreading processing and a development within one system, it picks out one 
wafer at a time from Cassette CR, and processes one wafer at a time within a processing unit, and 
returning one wafer [ finishing / processing ] W at a time to a cassette is performed. A semi-conductor 
wafer is dealt with considering 25 sheets as one lot, and the recipe, i.e., the processing program defined 
according to the individual, is set up for every lot. Heat treatment conditions, such as prebaking 
temperature and postbake temperature, follow the recipe, and the wafer W belonging to the same lot is 
heat-treated on the same conditions. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, each processing unit in such a compound 
processing system can be processed if it has one unit to each processing. However, if all processes are 
performed only in one unit to single processing, a system-wide throughput will fall by difference of the 
processing time between the unit which processing takes long duration, and the unit which can be managed 
in a short time. Then, the so-called uniprocessing multi-unit method which processing takes long duration 
and which prepares two development units, for example, prevents **** of processing, and improves a 
throughput is taken. Furthermore, although cooling processing and heat treatment are processes which are 
[ in a processing flow / multiple-times ] necessary, they can be processed in the same unit only by 
processing conditions changing, for example. Therefore, efficient processing will be attained, if it is not 
necessary to assign one unit to the process in each flow at a time and each flow shares all heat 
treatments or cooling processings. 

[0005] in processing in two or more processing units to one processing in this way, in order [ moreover, ] 
to process without a mutual unit interfering in the duplicate processing — a certain processing — a certain 
unit — ** — the processing unit needed to be set up, before carrying out real processing initiation so that 
it may say. 

[0006] However, if a heat treatment unit is taken for an example, for example, the baking unit which is the 
1st lot processing will be used as a PURIBE king unit. In using the baking unit as a PURIBE king unit by the 
2nd following lot processing If the laying temperature of the PURIBE king of the beginning of 120 degrees C 
and the 2nd lot processing considers as 180 degrees C, even if the laying temperature of the PURIBE king 
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of the last of the 1st lot proce^^g heats the heater in a heat treatment it will require long duration. 
- Therefore, by the technique of specifying a processing unit in this way, a time amount part throughput until 
it heats and reaches laying temperature falls. 

[0007] Then, the baking unit used by the 1st lot processing that such a throughput fall should be avoided is 
not specified, but a non-used baking unit is chosen. Consecutive processing becomes possible, without 
only heater heating time interrupting processing by this, if the non-used baking unit is heated beforehand. 
However, in order to heat the baking unit which was not used by the 1 st lot processing from room 
temperature extent, long duration is required too, the amount of electric supply to a heater also becomes 
high, and power consumption also becomes high. Moreover, there is not necessarily a baking unit which was 
not necessarily used by the 1st lot processing on the occasion of unit selection of the 2nd lot processing. 
[0008] The place which it was made in order that this invention might solve the above-mentioned technical 
problem, and is made into the purpose is to offer the substrate processing system and substrate art which 
choose the optimal processing unit. 
[0009] 

[Means for Solving the Problem] According to the 1st viewpoint of this invention, this invention picks out 
an unsettled substrate from a cassette one by one. Carry out sequential conveyance at two or more 
processing units, and a substrate is processed in the processing unit of these plurality. It is the substrate 
processing system which returns the substrate [ finishing / processing ] which all processings ended to a 
cassette one by one. Loading / unload section which pays out the cassette which held two or more 
processed substrates which receive the cassette which held two or more unsettled substrates equivalent 
to a part for one lot, and are equivalent to a part for one lot, The processing section equipped with two or 
more processing units which perform two or more processings to a substrate, A conveyance means for it 
to be arranged at said processing circles, to deliver a substrate between said loading / unload section, and 
to convey a substrate one after another to said processing unit, A procedure setting means to set up 
procedure including the processing conditions which correspond for every lot at least, respectively, The 
processing initiation prediction time amount which starts the processing for every lot based on said set-up 
procedure, The processing termination prediction time amount which ends the processing for every lot is 
computed about at least two processing units. The substrate processing system characterized by coming 
to provide a data-processing means to choose at least one optimal processing unit which makes 
processing for every lot the optimal based on these processing initiation prediction time amount and 
processing termination prediction time amount for every lot is offered. 

[0010] Here, with procedure, the information which specifies the processing unit which should be 
processed at least is included. Process recipes, such as the real processing time in each processing unit 
and process conditions in the unit, are included still more preferably. 

[0011] Thus, the optimal processing unit which computes the processing initiation prediction time amount 
by which processing of each processing unit is started, and the processing termination prediction time 
amount which processing of each processing unit ends for every lot based on procedure, and is made the 
optimal in the processing for every lot based on these processing start time and processing termination 
prediction time amount is chosen. Thereby, processing by other conditions can be smoothly started from 
termination of the processing in each processing unit. 

[0012] There is a processing unit which is not used for every lot preferably, and the optimal processing unit 
is chosen from the processing unit which is not used [ the ]. Even if it can reach the recipe of degree lot 
by this about no processing units used with a certain lot, the optimal processing unit which fulfills 
processing conditions can be chosen. 

[0013] Preferably, a data-processing means chooses the optimal processing unit from said processing 
termination prediction time amount in the lot of 1 sequentially from the unit which reaches procedure by 
said processing initiation prediction time amount in the following lot for a short time. While being able to 
lessen the controlled variable (for example, the amount of electric supply to the heater in a heat treatment 
unit) of a processing unit until it reaches procedure by this and being able to attain small electrification, the 
processing cycle time in the steady state of a system can be shortened. 

[0014] Preferably, in a processing unit, procedure contains laying temperature for every heat treatment 
unit for every lot including at least two heat treatment units. Moreover, based on laying temperature, the 
optimal processing unit is preferably chosen from two or more heat treatment units. It can choose 
sequentially from a unit with early approaching laying temperature by this, for example, small electrification 
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of being able to lessen the am^^ of electric supply to the heating device^^ heat treatment unit can be 
' attained. 

[0015] Preferably, a data-processing means possesses the storage means which memorized the heating 
characteristic curve and cooling characteristic curve of a heat treatment unit, and chooses the optimal 
processing unit based on the heating characteristic curve and cooling characteristic curve which were 
memorized by this storage means. Moreover, a data-processing means possesses a storage means and this 
data-processing means computes said processing initiation prediction time amount and processing 
termination prediction time amount based on the procedure of the past memorized by this storage means, 
and its end time. 

[0016] Moreover, a data-processing means computes preferably the start time which starts the 
temperature control of this heat treatment unit based on said processing termination prediction time 
amount, processing initiation prediction time amount, a heating characteristic curve, and a cooling 
characteristic curve. Thereby, lot consecutive processing can be performed in the shortest temperature 
control time amount. For example, a heater is formed in a unit and the time amount which starts the 
electric supply to this heater is computed. Thereby, the electric supply timing to a heater is known, and the 
amount of electric supply can be controlled to min. 

[0017] Moreover, a data-processing means computes said processing initiation prediction time amount and 
processing termination prediction time amount preferably based on the termination prediction time amount 
which predicts the processing timing for one lot, and the processing cycle time of said processing unit. 
Thereby, processing initiation prediction time amount and processing termination prediction time amount 
are computable simple. In addition, the 1st termination prediction time amount after, as for termination 
prediction time amount, one wafer W of the beginning for one lot is carried in to said processing unit until 
the first wafer W returns to loading / unload section, The 2nd termination prediction time amount after one 
wafer W of the beginning for one lot is carried in to said processing unit until all the wafers W for one lot 
are carried in to said processing unit, Any of the 3rd termination prediction time amount after one wafer W 
of the beginning for one lot is carried in to said processing unit until all the wafers W for one lot return 
from said processing unit to loading / unload section 2 are sufficient. 

[0018] Moreover, a data-processing means possesses preferably a storage means to memorize the elapsed 
time from said cassette exchangeable time amount to the completion time amount of cassette exchange. 
Even when an operator neglects cassette exchange and lot consecutive processing is interrupted by this, 
the temperature control start time which starts the temperature control in a heat treatment unit can be 
amended. Therefore, temperature control exact also in such a case becomes possible. In addition, cassette 
exchangeable time amount is the time amount which can exchange cassettes for the next lot processing in 
order to perform continuation lot processing, and when it goes through this exchangeable time amount and 
cassettes are exchanged According to another viewpoint of this invention which says time amount which 
continuation lot processing interrupts, again this invention Pick out an unsettled substrate from a cassette 
one by one, and sequential conveyance is carried out at two or more processing units. It is the substrate 
art which returns to a cassette the substrate [ finishing / processing ] which processed the substrate in 
two or more processing units, and all processings ended one by one. The processing initiation prediction 
time amount which starts the processing for every lot based on procedure including the processing 
conditions which are equivalent to a part for at least 1 lot, and correspond for every lot at least, The 
processing termination prediction time amount which ends the processing for every lot is computed, and 
the substrate art characterized by choosing at least one optimal processing unit which makes processing 
for every lot the optimal based on these processing initiation prediction time amount and processing 
termination prediction time amount for every lot is offered. 
[0019] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained, referring to a 
drawing. 

[0020] (The 1st operation gestalt) Drawing 1 - drawing 3 are drawings showing the whole substrate 
processing-system 1 configuration of this invention. This substrate processing system 1 is equipped with 
loading / unload section 2 which takes out Wafer W one by one, the process processing section 3 which 
performs resist liquid spreading and process processing of development to the wafer W taken out by 
loading / unload section 2, and the interface section 4 which delivers the wafer W with which resist liquid 
was applied to the aligner 12 as the processing section from the cassette CR by which the wafer W as a 
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substrate was held. The 2nd suTJarm device 10 is formed in the interface section 4. Wafer W receives in an 
aligner 12 according to this 2nd subarm device 10, and is passed. Loading / unload section 2 is equipped 
with the installation base 5 the cassette CR contained per 25 sheets is taken in and out of which for the 
semi-conductor wafer W. 

[0021] As shown in drawing 1 , in loading / unload section 2 in the location of positioning height 5a on the 
installation base 5 The cassette CR to four pieces turns each wafer entrance to the process processing 
section 3 side, and are laid in the direction of X by the single tier, for example. [ two or more ] The 1 st 
subarm device 6 movable in the wafer array direction (Z direction; perpendicular direction) of the wafer W 
held in this cassette array direction (the direction of X) and Cassette CR accesses each cassette CR 
alternatively. This subarm device 6 is accessible on four stages 5-1 to 5-4 on the installation base 5. 
[0022] Furthermore, this 1 st subarm device 6 is constituted free [ rotation ] in the direction of theta, and 
can be delivered now to the Maine arm device 7 in which this wafer W was formed by the process 
processing section 3. Moreover, the alignment unit (ALIM) and extension unit (EXT) which belong to the 
multistage unit section of 3rd processing unit group G3 by the side of the process processing section 3 so 
that it may mention later can also be accessed now. 

[0023] Delivery of the wafer W between loading / unload section 2, and the process processing section 3 is 
performed through 3rd unit group G3. A multiple-processes processing unit is accumulated on a vertical 
mold, and this 3rd processing unit group G3 constitutes it, as shown in drawing 3 R> 3. Namely, the cooling 
unit to which this processing unit group G3 carries out cooling processing of the wafer W (COL), The 
adhesion unit which performs hydrophobing processing which raises fixable [ of the resist liquid to Wafer 
W ] (AD), The extension unit for making the alignment unit (ALIM) and Wafer W which carry out alignment 
of Wafer W stand by (EXT), Four baking units (BAKE101-BAKE104) which perform various heat treatments 
(PREBAKE, PEBAKE, POBAKE) are accumulated upwards from the bottom one by one, and it is 
constituted. 

[0024] Delivery in the Maine arm device 7 of Wafer W is performed through an extension unit (EXT) and an 
alignment unit (ALIM). 

[0025] moreover, the 1- which contains 3rd processing unit group G3 around this Maine arm device 7 as 
shown in drawing 1 — it is prepared so that the 5th processing unit group G1-G5 may surround this Maine 
arm device 7. Other processing unit groups G1, G2, G4, and G5 accumulate various kinds of processing 
units in the vertical direction, and are constituted by the target. [ as well as 3rd processing unit group G3 
mentioned above ] 

[0026] On the other hand, the Maine arm device 7 has equipped the Maine arm 8 free [ rise and fall in the 
vertical direction (Z direction) ] inside the tubed guide 9 touched a total in the vertical direction, as shown 
in drawing 3 . It connects with the revolving shaft of a motor (not shown), and with the rotation driving 
force of this motor, the tubed guide 9 can rotate the above-mentioned revolving shaft to the Maine arm 8 
and one as a core, and, thereby, can rotate the Maine arm 8 freely in the direction of theta. In addition, the 
tubed guide 9 may be constituted so that it may connect with another revolving shaft (not shown) which 
rotates by the motor. Wafer W can be made to access arbitration to each processing unit of each 
processing unit groups G1-G5 by driving the Maine arm 8 in the vertical direction, as described above now. 



[0027] From the bottom, two cooling units (COL), an extension unit (EXT), a cooling unit (COL), and four 
baking units (BAKE101-BAKE104) are accumulated one by one upwards, and the 4th processing unit group 
G4 constitutes them, as shown in drawing 3 . 

[0028] In addition, the 5th processing unit group G5 is formed alternatively, and consists of this example 
like the 4th processing unit group G4. moreover, this 5th processing unit group G5 is held movable with a 
rail 1 1 — having — the Maine arm device 7 and the 1- maintenance processing to the 4th processing unit 
group G1-G4 can be easily performed now. 

[0029] When this invention is applied to the substrate processing system shown in drawing 1 - drawing 3 , 
since each processing unit accumulates up and down and is constituted by the formula, the installation 
area of equipment can be decreased remarkably. 

[0030] The above-mentioned substrate processing system 1 is installed in the clean room in which the 
downflow of clarification air was formed. The flow of the clarification air in a system 1 is explained using 
drawing 4 and drawing 5 . The downflow of clarification air is uniquely formed also in the interior of a 
system 1, and he is trying for this to raise the cleanliness of each part of a processing system 1, as shown 
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in drawing 4 . The air supply rooms 41, 42, and 43 are formed above loading/ unload section 2, the process 
processing section 3, and the interface section 4. ULPA filters 44, 45, and 46 which have a protection- 
against-dust function in the inferior surface of tongue of each air supply rooms 41, 42, and 43 are 
attached. 

[0031] Moreover, as shown in drawing 5 , the air conditioning equipment 51 is installed the exterior of a 
processing system 1, or back, air is introduced into each air supply rooms 41, 42, and 43 through piping 52 
from this air conditioning equipment 51, and air purer than ULPA filters 44, 45, and 46 of each air supply 
rooms 41, 42, and 43 is supplied to each part 2, 3, and 4 by the downflow. The air of this downflow is 
brought together in the exhaust port 54 of a pars basilaris ossis occipitalis through the ventilating hole 53 
prepared in the part where the system 1 lower part is suitable, and is collected from this exhaust port 54 
by the air conditioning equipment 51 through piping 55. [ many ] 

[0032] Moreover, in the process processing section 3, ULPA filter 56 is formed in the head-lining side of 
the resist coater (COT) arranged at the lower berth in the multistage unit of the 1st and 2nd groups G1 
and G2, and the air from an air conditioning equipment 51 is sent to ULPA filter 56 through the piping 57 
which branched from piping 52. Temperature and humidity regulator 57a are prepared in the middle of this 
piping 57, and the clarification air of the predetermined temperature suitable for a resist spreading process 
and humidity is supplied to a resist coater (COT). And humidity and a temperature sensor 58 are formed 
near the blowdown side of ULPA filter 56, the controller 59 by which the sensor output controls 
temperature and humidity regulator 57a is given, and the temperature and humidity of clarification air can 
control now by the feedback method correctly. 

[0033] In drawing 4 , the opening DR for Wafer W and a conveyance arm to go in and out is formed in the 
side attachment wall facing each spinner mold processing unit (COT) and the Maine arm device 7 of (DEV). 
The shutter (not shown) is attached in each opening DR in order to make it particle etc. not enter into the 
Maine arm device 7 side from each unit. 

[0034] The air amount of supply and displacement to the conveyance room 21 are controlled by the air 
conditioning equipment 51, and the internal pressure of the conveyance room 21 is set up more highly than 
the internal pressure of a clean room. The air current which goes to the conveyance room 21 from a clean 
room or the interior of Cassette CR by this is formed, and particle stops invading in the conveyance room 
21 as this result. Moreover, the internal pressure of the process processing section 3 is set up still more 
highly than the internal pressure of the conveyance room 21. The air current which goes to the process 
processing section 3 from the conveyance room 21 by this is formed, and particle stops invading into the 
process processing section 3 as this result. 

[0035] Drawing 6 is drawing showing the whole heat treatment unit (BAKE) configuration arranged at the 
process processing section 3 of the above-mentioned substrate processing system 1, (a) is a plan and (b) 
is drawing of longitudinal section. 

[0036] As shown in drawing 6 , this heat treatment unit (BAKE) has the base block 62. A base block 62 
consists of base-block pars-basilaris-ossis-occipitalis 62b which specifies the pars basilaris ossis 
occipitalis as base-block flank 62a which specifies nothing and its flank for a concave configuration. 
Furthermore, the level shield 63 is horizontally attached in the location of the predetermined height of this 
base-block flank 62a to base-block pars-basilaris-ossis-occipitalis 62b. The circular opening 64 is formed 
in the level shield 63, and the hot plate 65 is held as a heating device in this opening 64. The hot plate 65 is 
supported by the level shield 63 with the support plate 66. 

[0037] The processing room 67 as a chamber which heat-treats is prescribed by base-block flank 62a, the 
level shield 63, and covering 68. Openings 67A and 67B are formed in a transverse-plane [ of the 
processing room 67 ], and tooth-back side, respectively, and carrying-in taking out of the wafer W is 
carried out through Openings 67A and 67B at the processing room 67. 

[0038] Penetration formation of the three holes 69 is carried out at a hot plate 63, and the lift pin 70 is 
inserted in each hole 69 as a wafer W maintenance fixture, respectively. Connection support of the three 
lift pins 70 is carried out at an arm 71, and connection support of the arm 71 is carried out at rod 72a of 
the perpendicular cylinder 72. If rod 72a is made to project from the perpendicular cylinder 72, the lift pin 
70 will project and Wafer W will be lifted from a hot plate 65. 

[0039] The height of the lift pin 70 which supports three wafers W can be adjusted. In the case of the low 
shown in a continuous line, the lift pin 70 does not project from hot plate 65 front face. Therefore, although 
spacing of the Wafer W and hot plate 65 front face which were held by the lift pin 70 is 0mm theoretically, 
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the pro squeak tee in an actual equipment configuration is about 0.1 micrometers. As for the high level 
" shown with a broken line, the lift pin 70 projects 18mm from hot plate 65 front face, for example. In this 
high level, delivery of Wafer W is made from other processing units according to the Maine arm device 7. 
[0040] As shown in drawing 6 (b), the ring-like shutter 73 is attached in the periphery enclosure of a hot 
plate 65. The shutter 73 is supported by rod 76a of the perpendicular cylinder 76 possible [ rise and fall ] 
through the arm 75. Although it has evacuated to the low location at the time of un-processing, this 
shutter 73 goes up at the time of processing, and is located between a hot plate 65 and covering 68. It is 
arranged at the inner circumference of a shutter 73 so that the ring-like supply ring 74 may enclose a hot 
plate 65. And nitrogen gas or air (coolant gas) blows off from the air hole (not shown) prepared in the 
supply ring after the shutter 73 had gone up. In addition, many air holes (not shown) are prepared at 
intervals of the pitch of 2 degrees of central angles in accordance with the peripheral surface of a shutter 
73. 

[0041] The exhaust port 78 which is open for free passage to an exhaust pipe 77 is carrying out opening in 
the center of covering 68. The gas which occurs through this exhaust port 78 at the time of heat- 
treatment etc. is exhausted. The exhaust pipe 77 is open for free passage into the duct which the duct 79 
(or 80) by the side of an equipment transverse plane or others does not illustrate. 

[0042] Machine room 81 is formed under the level shield 63. The perimeter is prescribed to machine room 
81 by the side attachment wall of a duct 79, a side attachment wall 82, and base-block pars-basilaris- 
ossis-occipitalis 62b. The hot plate support plate 66, the shutter arm 75, the lift pin arm 71, the rise-and- 
fall cylinder 72, and the rise-and-fall cylinder 76 are formed in machine room 81. 

[0043] As shown in drawing 6 (a), four projections 83 are formed in the top face of a hot plate 65, and 
Wafer W is positioned by these four projections 83. Moreover, if two or more small projections (not shown) 
are prepared in the top face of a hot plate 65 and Wafer W is laid on a hot plate 65, the crowning of these 
smallness projection will contact Wafer W. Between Wafer W and a hot plate 65, a minute gap (about 
0.1mm) is formed by this, and the inferior surface of tongue of Wafer W becomes dirty or gets damaged. 
[0044] Dispersion in heat treatment temperature, i.e., the inequality of target temperature and real 
processing temperature, is permitted in the range which does not affect the quality of the semiconductor 
device used as a product substantially. If Wafer W is heat-treated in the temperature region exceeding this 
tolerance, the desired resist film will not be obtained. Then, in order to obtain the desired photoresist film, 
sensor 65b included in the hot plate 65 detects the temperature of a hot plate 65, and feedback control of 
the amount of electric supply to heater 65a which consists of a thermocouple based on the detection 
temperature is carried out. Sensor 65b is connected to the controller 59. 

[0045] Drawing 7 is the control-block Fig. of the substrate processing system 1 . Maine panel 2a for 
performing the control and actuation of the whole system of a recipe setup as procedure, registration of a 
wafer flow, alarm processing, etc. is prepared in the transverse-plane side outer wall of loading / unload 
section 2. This Maine panel 2a is a touch sensor method, and actuation to equipment is performed by 
touching the input part displayed on the screen using a direct touch pen. 

[0046] Maine panel 2a is connected to the controller 59, and data, such as a recipe inputted by Maine 
panel 2a, are outputted to a controller 59. A controller 59 controls delivery and these each part for the 
control command of each part based on data, such as a recipe, to loading / unload section 2, the process 
processing section 3, the interface section 4, and an aligner 12. Although the controller 59 is shown by 
drawing 7 out of the system 1 as a ** type block diagram, it is arranged in loading / unload section 2 in 
fact. 

[0047] Moreover, in the controller 59, processor 59a and memory 59b are prepared. Processor 59a is a part 
which performs various data processing about calculation of termination prediction time amount, selection 
of the optimal heat treatment unit, temperature, humidity control for example, in the process processing 
section 3, etc. 

[0048] Termination prediction time amount is a concept including three kinds of termination prediction time 
amount, the 1st, the 2nd, and the 3rd. Prediction time amount after, as for the 1st termination prediction 
time amount, the wafer W of the beginning for one lot is carried in to the process processing section 3 until 
the first wafer W is discharged by loading / unload section 2, The 2nd termination prediction time amount is 
prediction time amount after the wafer W of the* beginning for one lot is carried in to the process 
processing section 3 until the last wafer W is carried in. The 3rd termination prediction time amount Time 
amount after the wafer W of the beginning for one lot is carried in to the process processing section 3 
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from loading / unload section 2"tfhtil the last wafer W returns to loading / unload section 2 is said. In 
addition, it is taken out from the single cassette CR and the wafer W processed sequentially is called in the 
unit of one lot. 

[0049] This termination prediction time amount is computed by for example, memory 59b based on the 
termination prediction function memorized beforehand. In addition, the end time data corresponding to the 
recipe and it by the past process processing are memorized at memory 59b instead of this termination 
prediction function, and you may compute by processor 59a based on the data of this past. When there are 
no data of the past which is in agreement with the recipe which should be processed when based on the 
past process processing, it can compute with reference to the end time based on an unit similar, for 
example or two or more recipes similar, for example. 

[0050] When the process processing time of the transient to which two or more wafers W are processed in 
juxtaposition within each processing unit, and the cycle time (T1, T2, — ) for every lot in the so-called 
steady state to which rate-limiting [ of the processing ] is carried out by other processing units is known, 
and rate-limiting [ of the processing ] is not carried out by other processing units is known, based on the 
information, it may compute from a process recipe. As for the time amount of 1 cycle of each lot (T1, T2, - 
-), it is desirable to be determined based on the duration per set of the unit with the longest duration 
which carries out rate-limiting [ of the processing ] among the processing conditions set to the 
corresponding lot. 

[0051] in addition, that a transient is set up in this case specifies by time amount until the wafer W of the 
first lot reaches processing in a predetermined unit — having — after that — the first 1 lot eye — the 
cycle time of T1 , and 2 lot eye — the cycle time of T2, and 3 lot eye — cycle-time — of T3, and s lot eye 
— cycle-time — of Ts — as — a steady state is specified. 

[0052] Furthermore, as for the cycle time of a steady state changing to Ts+1 from Ts, it is desirable to be 
determined by these cycle times Ts and the merits and demerits of Ts+1 . 

[0053] When the wafer W of the beginning of 2 lot eye begins to be supplied at the process processing 
section 3 in Ts<Ts +1, the 2nd termination prediction time amount of 1 lot eye is the change of the cycle 
time. This is because processing will carry out rate-limiting if it processes by Ts with the short cycle time 
if long 2 lot eye of the cycle time enters. 

[0054] The time amount by which the wafer W of the last of 1 lot eye is returned from the process 
processing section 3 at Cassette CR in Ts>Ts +1, i.e., the 3rd termination prediction time amount of 1 lot 
eye, is the change of the cycle time. 

[0055] following and the 1- the calculation technique of the 3rd termination prediction time amount is 
explained using drawing 8 which shows an example of the timing chart of the real processing to 1 lot eye - 
4 lot eye. Drawing 8 (a) - (d) shows the duration (t1 a-t1d, t2 a-t2d, t3 a-t3d, t4 a-t4d) of 1 - 4 lot eye, 
respectively. The duration of a lot is time amount after Wafer W is carried in to the process processing 
section 3 from Cassette CR until all the wafers W return to Cassette CR. 

[0056] When, as for t1a, t2a, t3a, and t4a, the wafer W of the corresponding lot starts carrying in in the 
process processing section 3, The inside of the wafer W of the lot with which t1b, t2b, t3b, and t4b 
correspond, When the wafer W processed in the process processing section 3 has returned to Cassette CR 
first, When the wafer W of the lot with which tic, t2c, t3c, and t4c correspond is altogether carried in to 
the process processing section 3, the time of all the wafers W of the corresponding lot having returned 
from the process processing section 3 to Cassette CR is shown t1d, t2d, t3d, and t4d. Therefore, in tb, tc 
shows the 2nd termination prediction time amount, and td shows the 3rd termination prediction time 
amount for the 1st termination prediction time amount. 

[0057] As shown in this timing chart, four cassettes are handled so that t1 c=t2a, t2 c=t3a, and t3 c=t4a 
may be materialized. When starting wafer W processing of 1 lot eye from this equality, termination 
prediction time amount is computable absolutely from the lot consecutive-processing initiation time about 
all lots. Namely, =(absolutely termination prediction time amount [ 2 lot eye ]) (2nd termination prediction 
time amount of 1 lot eye)+ (termination prediction time amount of 2 lot eye), =(2nd termination prediction 
time amount of 1 lot eye)+ (2nd termination prediction time amount of 2 lot eye), (Absolutely termination 
prediction time amount [ 3 lot eye ]) (Absolutely termination prediction time amount [ 4 lot eye ]) It 
becomes =(2nd termination prediction time amount of 1 lot eye)+(termination prediction time amount of 2 
lot **** 2)+ (3rd termination prediction time amount of 3 lot eye). * 
[0058] From these, the k-th lot is termination prediction time amount tkalpha=t1c+t2c+ absolutely. — It 
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turns out that it is expressed wWT +tk. therefore, k-th 1st termination predWTon time amount tkalphaO) 
• =t1 c+t2c+ — +tkb and k-th 2nd termination prediction time amount tkalpha(2) =t1 c+t2c+ — + — it is set 
to tkc and k-th termination prediction time amount tkalpha(3) =t1 c+t2c+ — +tkd [ 3rd ]. 
[0059] Processor 59a chooses a suitable heat treatment unit based on the 1st termination prediction time 
amount computed in this way, the 2nd termination prediction time amount, and the 3rd termination 
prediction time amount, the 1- the flow of the data which processor 59a computes by selection of the 
optimal unit from calculation of the 3rd termination prediction time amount is shown in drawing 9 . Heat 
treatment termination prediction time amount is each heat treatment unit, heat treatment initiation 
prediction time amount is each heat treatment unit about the time amount which ends heat treatment of 
the wafer W of the last of the target lot, and the time amount which starts heat treatment of the wafer W 
of the beginning of the target lot is shown. It says that it will be in the condition that Wafer W is laid for 
example, on the hot plate 65 "which ends heat treatment", and Wafer W is laid for example, on the hot 
plate 65 says that it will be in the condition of carrying out the lift rise of the lift pin 70, and separating 
Wafer W from a hot plate 65, and "starts heat treatment", carry out the lift down of the lift pin 70, and 
Wafer W contacts a hot plate 65 substantially. 

[0060] the setup time and laying temperature — every lot — and it is set up for every heat treatment unit. 
Moreover, the optimal unit means the time amount which starts the electric supply to heater 65a heating 
start time indicates the unit chosen as the order which approaches a desired heat characteristic for a 
short time by processor 59a to be to drawing, 6 (b). 

[0061] it is shown in drawing 9 — as — processor 59a — first — the 1- the 3rd termination prediction 
time amount — being based — every processing unit — and heat treatment termination prediction time 
amount and heat treatment initiation prediction time amount are computed for every lot. And processor 
59a chooses the optimal unit as this heat treatment termination prediction time amount and heat 
treatment initiation prediction time amount, the laying temperature and the setup time in each heat 
treatment unit, and the order that can reach the laying temperature of the lot which should be processed 
in a short time based on heating / cooling characteristic curve further accumulated in memory 59a. 
[0062] In addition, an operator can determine the number of units to choose. When the number of selection 
units is plurality, the multiple selection of the unit which reaches laying temperature for a short time is 
made to order. Moreover, into a unit in use, when it cannot reach by time amount [ need / degree lot / to 
be heated ] and there is nothing, it chooses from an intact unit. 

[0063] The selection of this heat treatment unit is as follows. To memory 59b, heating / cooling 
temperature characteristic curve shown in drawing 10 is memorized. Drawing 10 (a) shows a temperature 
characteristic curve in case drawing 10 (b) cools the temperature characteristic curve in the case of 
heating a heat treatment unit. These temperature characteristic curve is obtained from the temperature 
transition data in the past heat treatment, the design specification of the unit used, etc. In addition, 
although the example was shown in drawing 10 R> 0 (a) as a characteristic curve, two or more storage of 
the characteristic curve by which two or more starting temperature was given to memory 59b is carried 
out in fact, and two or more storage of the characteristic curve to which it fell similarly and to which two 
or more temperature was given is carried out. Based on the property shown in the heating characteristic 
curve shown in drawing 10 (a), temperature rises by starting electric supply to heater 65a in the place 
which the electric supply to heater 65a of a heat treatment unit stops, respectively after performing each 
heat treatment, temperature falls based on the property shown in the cooling characteristic curve shown in 
drawing 10 (b), and fell to further predetermined temperature. 

[0064] As an example, when consecutive processing of four lots is set up, processing unit selection 
actuation is explained using the case where the PURIBE king unit (PREBAKE) of the 2nd - the 4th lot, a 
postexposure baking unit (PEBAKE), and a post baking unit (POBAKE) are chosen from eight baking units 
(BAKE) 101-108 shown in drawing 11 (a). 

[0065] In this case, suppose that the processing conditions shown in drawing 12 are first set up by an 
operators input or automatic setting of processor 59a. This processing condition consists of the number of 
every lot and the processing unit for every baking unit, laying temperature, and the setup time. 
[0066] Drawing 11 (b) is drawing showing assignment of the baking units 101-108 about 1 lot eye. Baking of 
1 lot eye is assigned to the baking units 101-104, respectively. The baking units 105-108 are not used by 1 
lot eye. 

[0067] As shown in this drawing, in processing of 1 lot eye, performing post baking (POBAKE) for 
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postexposure baking (PEBAKEjTy the processing temperature of 150 degrees C and processing-time 
* 30sec by the processing temperature of 120 degrees C and processing-time 30sec at the processing 
temperature of 180 degrees C and processing-time 40sec using the baking units 101 and 102 using the 
baking unit 103 using the baking unit 104 is set up in the PURIBE king (PREBAKE). 
[0068] The processing termination prediction time amount of each heat treatment unit and processing 
initiation prediction time amount which were found based on termination prediction time amount are 
indicated to be the processing conditions set up as mentioned above to dra_wing_13 (a). 
[0069] In this drawing, tPRE-E1, tPEB-E1, tPOB~E1, and tPOB-E2 show processing termination prediction 
time amount and are the processing termination prediction time amount of the 1st set and the 2nd set of 
post baking at the processing termination prediction time amount list of the processing termination 
prediction time amount of the PURIBE king of the wafer W of the last [ in / to order / each processing unit 
of 1 lot eye ], and postexposure baking. 

[0070] tPRE-S2, tPEB-S2a, tPEB-S2b, and tPOB-S2 show processing start time, and are the processing 
initiation prediction time amount of the PURIBE king of the first wafer [ in / to order / each processing 
unit of 2 lot eye ] W, the processing initiation prediction time amount of the 1st set and 2nd set exposure 
baking of posts, and the processing initiation prediction time amount of post baking. 

[0071] The processing initiation prediction time amount of each unit of each [ these ] lot and processing 
termination prediction time amount are computable based on the 1st termination prediction time amount, 
the 2nd termination prediction time amount, the 3rd termination prediction time amount, the cycle times T1 
and T2, and — . For example, when computing the processing initiation prediction time amount of the 
PURIBE king of 2 lot eye, t1alpha(2)+3T1 which is the time amount which the number of processing units 
with which the processing time of 1 cycle is given even to a PURIBE king was 3, and added 3 cycle times 
of 1 lot eye to the 2nd termination prediction time amount of 1 lot eye when T1>T2 becomes the 
processing initiation prediction time amount of the PURIBE king of 2 lot eye. 

[0072] Moreover, if the number of processing units with which the processing time of 1 cycle is given even 
to postexposure baking is 9 and sets to T1>T2 when computing the processing termination prediction time 
amount of the post baking of 2 lot eye, for example The time amount which added setup-time 40sec of the 
post baking of 9 cycle times and 2 lot eye to the 2nd termination prediction time amount of 2 lot eye, 
t1alpha(2)+9T1+40 [ i.e., ], (sec) is the processing termination prediction time amount of the post baking of 
2 lot eye. the same — carrying out — every lot — and all processing initiation prediction time amount and 
processing termination prediction time amount are computable for every processing unit. 
[0073] As shown in drawing 13 (a), processor 59a chooses a unit as the order which reaches laying 
temperature for a short time among the units which processing ended at temperature predetermined by the 
processing termination prediction time amount of each processing of 1 lot eye shown by O mark by the 
processing initiation prediction time amount of each processing of 2 lot eye shown by x mark of this 
drawing. 

[0074] this selection technique — for example, it judges whether processing is completed with the front lot 
by the processing initiation prediction time amount of a certain heat treatment, and judges whether there is 
any unit which temperature can be made to follow by the processing initiation prediction time amount of 
heat treatment which exists further out of the lot which processing has ended with the lot before that. And 
it chooses sequentially from the unit which can be brought close to a desired heat characteristic in a short 
time out of the unit which can be followed. 

[0075] For example, it is called for that the wafer W of the beginning of 2 lot eye processes at 150 degrees 
C to time amount tPRE-S2. Then, it judges whether the unit by which processing was ended for processing 
by tPRE-E1 at 120 degrees C can make temperature follow the PURIBE king of the beginning of 2 lot eye 
by 1 lot eye. However, a setup for which the PURIBE king of 2 lot eye is asked by time amount tPRE-S2 
cannot be reached. Even if this heats a unit from time amount tPRE-S2 before time amount tPRE-E1, it is 
because it sees from the heating characteristic curve shown in drawing 10 (a) and can judge [ can reach, 
cannot be and ] at 150 degrees C. Then, the unit which was performing the PURIBE king by 1 lot eye 
cannot be used. Moreover, at the time of tPRE-S2, since heat treatment of the last wafer W is not 
completed, the unit which was performing other heat treatments by 1 lot eye cannot be chosen. Therefore, 
the PURIBE king unit (PREBAKE) of 2 lot eye is chosen from the baking units 105-108 which are not used 
by 1 lot eye. 

[0076] Moreover, for example, it is called for that the wafer W of the beginning of 2 lot eye processes at 
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180 degrees C to tPEB-S2a. TTRTunits which processing of 1 lot eye has erraed by tPEB-S2a are the 
• PURIBE king unit (PREBAKE) 104 and the postexposure baking unit (POBAKE) 103. then, both — 
processor 59a judges whether any reach tPEB-S2a and a temperature gradient reaches 1 80 degrees C 
few. Desired temperature can be reached if it computes based on drawing 10 (a) and the heating cooling 
characteristic curve of (b) about the PURIBE king unit (PREBAKE) 104, and heating is started from tp. On 
the other hand, if it computes similarly about a postexposure baking unit (POBAKE), 180 degrees C cannot 
be reached by tPEB-S2a. As mentioned above, the unit 104 which performed postexposure baking of 1 lot 
eye is chosen as a unit 104 which performs the 1st set exposure baking of a post of 2 lot eye. 
[0077] By such selection approach, the unit 103 which performed postexposure baking by 1 lot eye is used 
as a 2nd set exposure baking unit of posts of 2 lot eye, and either of the units 101,102 which performed 
post baking by 1 lot eye is used as a post baking unit of 2 lot eye. 

[0078] Thus, assignment of the unit of selected 2 lot eye is shown in drawing 1 1 (c). Furthermore, drawing 
13 (b) showed the heating cooling characteristic curve at the time of processing shifting to 3 lot eye from 2 
lot eye. Assignment of the unit of 3 lot eye chosen from the result shown in drawing 13 (b) serves as 
drawing 10 (d). 

[0079] In addition, it is drawing 13 (a) and (b), for example, the gap has produced tPRE-E1 and tPRE-S2 at 
the processing termination prediction time amount in a certain lot, and the processing start time in the 
following lot so that equally. Since conveyance time amount, a standby time, etc. until it is conveyed by the 
following lot from the unit by which the processing was performed after the processing termination 
prediction time amount in a certain lot are included, this has shifted by the time amount. 
[0080] Furthermore, processor 59a computes the time amount (heating start time) which starts the heating 
based on the heating cooling characteristic curve shown in above-mentioned drawing 13 (a) and (b). 
Specifically, the time amount shown on the intersection of the cooling characteristic curve of drawing 13 
(a) and the heating characteristic curve of drawing 13 (b) in from processing termination prediction time 
amount to processing initiation prediction time amount turns into heating start time. For example, the 
heating start time of the PURIBE king unit (PREBAKE) 105 of 2 lot eye serves as tp. This heating start 
time is memorized by memory 59b, and if it reaches at predetermined heating start time, it will be 
controlled so that a controller 59 starts electric supply of heater 65a of each heat treatment unit. 
[0081] Thus, processor 59a computes the heating start time in the heat treatment unit while choosing 
automatically the heat treatment unit which will make required time amount the shortest by the time it 
heats for every lot. 

[0082] Moreover, the start button is prepared in Maine panel 2a, and substrate processing can be started 
when an operator touches. The completion of adjustment of the temperature and humidity in a system 1 
and a setup of a recipe are completed, and this start button blinks blue in the phase which processing of 
calculation of termination prediction time amount or heating start time, selection of a heat treatment unit, 
etc. ended, and, thereby, can check that real processing initiation is possible. 

[0083] The substrate treatment process performed with the processing system shown above is explained 
along with the flow chart of drawing 14 . 

[0084] First, starting of the temperature in the substrate processing system 1 and humidity is performed 
(S141). The main power supply carbon button (not shown) prepared in the transverse-plane side outer wall 
of loading / unload section 2 is specifically pushed, and the power source of the system 1 whole is turned 
ON. Thereby, ventilation is started into a system 1 and adjustment of the temperature and humidity in a 
system 1 is started. 

[0085] Next, a conveyance recipe, a process recipe, etc. are set up using Maine panel 2a (S142). 
Conveyance recipes are the contents of processing (for example, adhesion, a development, exposure, etc.) 
which should process, and the sequence of those. A setup of a recipe is performed by touching Maine 
panel 2a prepared in loading / unload section 2 with a touch pen. 

[0086] Specifically, a step as shown in drawing 15 , and a processing unit are specified. In addition, although 
set up as a process all the processes to one lot - 4 lot are indicated to be to this drawing with this 
operation gestalt, it is easy to be natural even if it changes sequence and a processing unit for every lot. 
[0087] Furthermore, the detailed processing conditions in each process are set up. Drawing 12 is drawing 
showing the example of a setting of the processing conditions of a heat treatment system. As shown in this 
drawing, the number of units required for processing, laying temperature, and the setup time are set up for 
every heat treatment about each lot. In addition, although having been shown in this drawing showed only 
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the heat treatment system, processing conditions, such as other liquid processings, can be similarly set as 
• a detail. 

[0088] Moreover, in a recipe setup, the number of sheets of the wafer W which processes further may be 
set up, and a sensor may detect the number of sheets of Wafer W automatically at the same time Cassette 
CR is laid in the installation base 5. 

[0089] If a recipe etc. is set up as mentioned above, the flow of a recipe etc. will be displayed on Maine 
panel 2a. An operator judges whether the display screen of this Maine panel 2a is seen, and there is any 
error in the set-up recipe. 

[0090] An operator lays the cassette CR by which predetermined number of sheets was held next in the 
installation base 5 (S143). Loading / unload section 2 detects the number of sheets of the wafer W in the 
held cassette CR by the sensor (not shown), and outputs a detecting signal to a controller 59. 
[0091] On the other hand, when the recipe of a process is correctly set up using Maine panel 2a as above- 
mentioned, a controller 59 makes automatic selection of the heat treatment unit for every lot based on this 
recipe etc., and computes the heating start time of each unit (S144). 

[0092] Next, the completion of adjustment of the temperature and humidity in a system 1 is checked by 
Maine panel 2a (S145), and actual processing initiation directions are performed by Maine panel 2a (S146). 
Thereby, a processing start signal is outputted to a controller 59. A controller 59 starts the real processing 
by each processing unit in a system 1 based on this processing start signal (S147). 

[0093] An example of the flow chart of the real processing by each processing unit is shown in drawin g 16 . 
The cassette CR set on the installation base 5 of loading / unload section 2 is taken out by the subarm 
device 6 (S160), and is carried in one sheet at a time in loading / unload section 2 (S161). The carried-in 
wafer W moves to X shaft orientations, and is further carried in in the process processing section 3. This 
wafer W is first carried in to the alignment unit (ALIM) in 3rd processing unit group G3. And after this wafer 
W is positioned in an alignment unit (ALIM), it is carried in to an adhesion unit (AD) using the Maine arm 
device 7. A duration after being carried in to an alignment unit (AUM) until it is carried in to an adhesion 
unit (AD) is set to t1. 

[0094] As for Wafer W, hydrophobing processing is made by this adhesion unit (AD) (S162). Time amount 
which performs hydrophobing processing by the adhesion unit (AD) is set to t2. Subsequently, Wafer W is 
taken out from an adhesion unit (AD), and it carries in to a cooling unit (COL). Cooling processing of the 
wafer W is carried out in this cooling unit (COL) (S163). Time amount which this cooling processing takes is 
set to t3. In addition, although there are four units among the cooling units (COL), you may process in what 
kind of unit. Hereafter, similarly, when two or more units are prepared about the same processing by the 
transient, in any case, you may process in what kind of unit. Next, opposite positioning is carried out by the 
Maine arm device 7, and Wafer W is carried in to the resist liquid spreading processor (COT) of the 1st 
processing unit group G1 (or 2nd processing unit group G2) according to it. And rotation spreading of the 
resist is carried out by the predetermined process time amount t4 (S164). 

[0095] The wafer W with which the resist was applied is first inserted in a PURIBE king unit (PREBAKE), 
from resist liquid, flies a solvent (thinner) and is dried (S165). Time amount which this PURIBE king takes is 
set to t5. 

[0096] Next, it is cooled using a duration t6 in a cooling unit (COL) (S166), and the wafer W taken out from 
the PURIBE king unit (PREBAKE) is received and passed to the 2nd subarm device 9 prepared in the 
interface section 4 through the extension unit (EXT) after that. 

[0097] The 2nd subarm device 9 which received Wafer W contains the received wafer W in the buffer 
cassette BUCR one by one. This interface section 4 is delivered to the aligner 12 which does not illustrate 
Wafer W, and receives the wafer W after exposure processing (S167). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The top view showing the whole substrate processing-system configuration concerning the 1st 
operation gestalt of this invention. 

[Drawing 2] The front view of the substrate processing system concerning this operation gestalt. 
[Drawing 3] Rear view of the substrate processing system concerning this operation gestalt. 
[Drawing 4] The peek inside Fig. showing the flow of the clarification air in the substrate processing system 
in this operation gestalt. 

[Drawing 5] The peek inside Fig. showing the flow of the clarification air in the substrate processing system 
in this operation gestalt. 

[Drawing 6] Drawing showing the whole heat treatment unit configuration in the substrate processing 
system in this operation gestalt. 

[Drawing 7] The control-block Fig. of the substrate processing system concerning this operation gestalt. 
[Drawing 8] Drawing showing the timing chart of 1 lot eye of the substrate processing system concerning 
this operation gestalt - 4 lot eye. 

[Drawing 9] Drawing showing the data flow in this operation gestalt ****** processor. 

[Drawing 10] Drawing showing heating / cooling characteristic curve of the heat treatment unit concerning 
this operation gestalt. 

[Drawing 11] Drawing showing the example of selection of the heat treatment unit as an example for 
explaining the heat treatment unit selection actuation concerning this operation gestalt. 
[Drawing 12] Drawing showing processing conditions required for the heat treatment unit selection 
actuation concerning this operation gestalt. 

[Drawing 13] Drawing for explaining selection actuation of the heat treatment unit concerning this 
operation gestalt. 

[Drawing 14] Drawing for explaining the processing flow of the substrate processing system concerning this 
operation gestalt. 

[ Drawi ng 15] Drawing showing the example of a setting of the recipe concerning this operation gestalt. 
[Drawing 16] Drawing showing the flow chart of real processing of each processing unit of the substrate 
processing system concerning this operation gestalt. 

[Drawing 17] Drawing showing the timing chart of real processing of each lot of the substrate processing 
system concerning the 2nd operation gestalt of this invention. 

[Drawing 18] Drawing showing the timing chart which shows the cassette exchangeable time amount of 
each stage in the timing of drawing 16 . 

[Drawing 19] The top view showing the whole modification configuration of the substrate processing 
system with which this invention is applied. 
[Description of Notations] 

1 [ — The process processing section, 4 / — The interface section, 5 / — Installation base 5 / — A 
height, 6 / — The 1st subarm device, 7 / — The Maine arm device, 8 / — The Maine arm, 9 / — A guide, 
10 / — The 2nd subarm device, 11 / — A rail, 12 / — Aligner ] — A substrate processing system, 2 — 
Loading / unload section, 2a — The Maine panel, 3 

41, 42, 43 [ — Piping 53 / — A ventilating hole, 54 / — An exhaust port, 55 / — Piping 56 / — A ULPA 
filter, 57 / — Piping 57a / — Temperature and a humidity regulator, 58 / — Temperature and a humidity 
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sensor, 59 / — A controller, 59l^ — A processor, 59b / — Memory ] — /wair supply room, 44, 45, 46 — 
- A ULPA filter, 51 — An air conditioning equipment, 52 
62 — A base block, 62a — A base-block flank, 62b — Base-block pars basilaris ossis occipitalis, 63 [ — 
Heater, ] — A level shield, 64 — Opening, 65 — A hot plate, 65a 65b [ — Opening, ] — A sensor, 66 — A 
support plate, 67 — A processing room, 67A, 67B 68 [ — An arm, 72 / — Perpendicular cylinder, ] — 
Covering, 69 — A hole, 70 — A lift pin, 71 A 72a— rod, 73 [ — Feed holes, 74c / — A supply path, 75 / - 
-An arm, 76 / — A perpendicular cylinder, 76a / — A rod, 77 / — An exhaust pipe, 78 / — An exhaust 
port, 79 (80) / — A duct, 81 / — Machine room, 82 / — A side attachment wall, 83 / — Projection ] — A 
shutter, 74 — A supply ring, 74a — A ring member, 74b 
101-108 — Baking unit 



[Translation done.] 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
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3.1n the drawings, any words are not translated. 
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[Drawing J] 
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[Drawing 4] 
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L/ C ; r * * JfcMftS* 2 ! rt k:« K U U < H h» a 
fc. ^D-bXftlEaB3<DPiEI4atS5S2 1 ©rtEJO *> 

-? *c o , c oft* t * Mfiv a -fe z&m 

[ 0 0 3 5 ] B 6 tiJJSSWMS'* i <0^p -fe x 
«S»3 KffiS3nfc$S&Jgi- ? h (BAKE) 0>-£ 40 
*«tt*^B"C* •) , ( a ) K*±fiB. < I) > 

(bake) a^-^yo ;i»62^m/t:^, 

^-^D;»62at, 

s ^«tt6 2 a ^^tiSd^&S^iS^K^i&ffiflge 3 

4vC<r»*. *?BffiK6 3 «cttP3^<OBP 6 4 ;WEMt£ 50 
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[ 0 0 3 7] .rW»5Aim«rtf ^ * ^ t C,r<05SJ£^6 
7 iA^-A^D 2 a <t*¥iHiRfi6 3 

-6 8tr-a*snn**. a4sas6 7c[>jEfflffllBtr>"» 
®ffluci«n-e«iaa6 7 a, 6 7B*w$n. 

6 7 A, 6 7 B*/ri/r^*.MW^fgS6 7KSBA&S 

[ 0 0 3 8 3 * 9 Y ~7 U- h 6 3 Kk£ 3^(0?L6 9j^h 
Mf^fi£$n, SR6 9 CO AMVflttW^ U-C »J7 h 

fcr>7 0^<eti'etiMadnrb<&. 3-*<oy^hb*> 

7 0«T-A7 iccjgtsj*a}*3n, 144P1RI4 

at^u >^7 2<oa ^ K? 2 ««caiss»sti-cc* 

a*S/iJ>5T7 2**a? K7 2a*^ffi2tT& 

[0 03 9] ^x.MW&S^xftr^'J^ Fb->7 0fi) 

^. 'J 7F^7 0 ti^ ? h 7 I — h 6 5 *iB*i6*(U 
o*ti(r»o Sl-7*c. 'J7 h f>7 0tcJ:D«l#snfc^* 
m w a; * ? r ^ u - \- 6 & «m <t wmm\tm&±. o m m 

7hf>7 0 i' h7t/-h65 ^a^6^^.i? 1 8 

■« 7 J: »i fifeoc-sasii ^ h * ^ $ * ; g o ^ 

[ 0 0 4 0 ] B6 ( I) ) ec^J: * v V V 
6 & «*fJ9Btt:» U > VtiKOt' *^?3 s^BXD ft W ?=> 
n*CC^ 0 ^+ ?^7 3k47-A7 5£/rl>r£ei'»J 
> ^ 7 6 OP K 7 6 a l£ «fc 0 ^oJ6&tC>:f#3 *TC ^ 
C^>^ ^ *7 314. imwfaic 4at * r t4fE{4Stc 
aMifiOrc^i^. ^B#iC±^C ^^h7"U-h65 
i*/<-6 8<b«:'fe1tctiL^'rio -^^7 3cc-p?)itc 
14. 'J>y«CC'W& l J>^7 4^*9 K^u-h6 5* 
KOBtfl^KIBBSn-Ci^. «C-0'C, W?>73 

3fti-fc^i,fe1^T*«M6 y > ^tcssw^n^ii^tL (S^ 

^{CQ^rC'^. ^fe, iiSlTL (El^tTT) (4. M 
4?7 3ojaaiK:a-5r«i«*^ft2" 

10 04 1 ] *.'<-6 8««4 3 *^i4»S : v^7 7K£il-3- 
*»SP 7 8 a^BD U X<,*Zo £ V>®1*H 7 SZftUX 

mm&immc *> *f* &m%? h x *> tc& -> x ^ 

Z>. 8OT7 7ii, ^SiESpJ(Dy^ h79 <^U<(4 

8 o > sfcWioc^Tnuttc^^ t<ciiai<?4r»*. 

[ 0 0 4 2] ^K¥ii^6 3<DT^04^^8 i tm 
VfhtXXl**. fflS&S h 7 9a>ft}JM. IIIM8 

2Rtf'<-*:ra* ^J^SU6 2 b««fc->rHB*5S^$ 
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66. V* ^£7-^75. h f>r-A7 l t ^ 

[0 04 3] 06 (a> K^TJ^K. *? 8*^U-h 

6 5©±MtCttfsy*Ci:41B|fiE?*a8 3aW*Mv Ctl 
&4»>*S8 3tcj: »j * * MWas(4gfcfc$ti*J: ^ 
tc^->r^-6. *9 h?u~h6 54)Jbi5KI*ai 
aa<£'l<£E*S (05iWr> **mW«** h 

•5 * ^V(cmir& J: <mc& -?TW, cjik: j: o * 
MWt* * h ^u- h 6 5 £©HStc#a/|\ftfei|$ <£j 
0 - 1 mm > jWEMS 3ft. 9 * ^ W® TBtff9ftfe 0 , 
© (1 <, >fc *J f h C t & ft <, > <fc ^ t C ft o c £ o 
[ 0 0 4 4] MU **4*Wt? r "«/ *^« D P ffKS(MffJ 

[ 0 0 4 5 ] 07 ItiHKft&SfA? A 1 <D%\m?'u ? 2 

- i±9m^ i< * r ju^\±<o%m^\m^ r u muxo* 

A > * «U 2 a ftWtt fc*VC t ' 4o CC>W>^.t )l 2 

at**? *-b>-y-^tc^^t:*j*j. ssuitt-r 

[0 04 6] y^W(**2al*a^ HP-?5 9cc# 

? 5 9 ii u->t rTOr- *£S^l*fc&aK>MMR** 

7 * -A^MS^S*^ 1 2 tCi£0 . cft*E>&sn&*y 

- k/t>p - K^2rt^i2S$n-cv^o 

[0 04 7] S*:, 2>ho-7 5 9rttcii7d-l2^^ 
5 9 a * If 5 9 D aPRtt 6>ft*c c 7 Q -fe ? ^ 
5 9a \tftjLkmT?$mmo>&&. £&ft&S*J=^ 
* h^sHR, ^P**«L|gfli3f*3<9&fX - S&aflfflWC 

[ 0 0 4 8] **7^W#rat» l , m 2 SO'M 3 © 3 m 

Hi*. 1 P ? h^QStTO^*^W^7*D-bX*!lg^3 
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C^>^ **\Wi»u- Y/T^u- K^2^6-7 P-i2^4AS 
^3^fttA$n*C^#5>Sf^CC'^*^W^D- K/7>P 

~Fm2tcmz>2v<Dmmzt*> j 5o ft4a, m— <c-*-fey 

10 [ o 049] c (cmT^mmm\t, m*.it* * i» 5 9 1> 
«c^«tt$nw7-3 t aow»K:tt^*r#ffisti&. 
ft4a. ca>^7^R9l4cC'Kt>»Jcc. MS(07P"feAJ!i 
aK J: * > f i <-ncc*i itr &»7 ^fei * * * 
u 5 9 bcciaisbrfe*. CQja^.^^tce^^r 

-3r*jftt*»a«:tt, «^i«wmf**iia*&*r»fc*«^ 
out'etc^<$^7B^^#a^L/c|sffir&c^i? 

20 [ 0 0 5 0 ] tSSKD'? ^Wytf##LjB^ ... t pi'CffiW 
<Ti, T2, -)^^/»f). ^•^OCfiaS^^^ htcj: 

♦J ais^iia nft ^ia«*7:i«a>7o-fe Aygmm&& 
ipz>*&£ic\t. ^p-fe^us-e^e^c-^tcs^^r 

<Ti, T2, -) li, »JtT*D? Kcsa&^mc«M 

30 £ b^o 

[005 i ] 0:*$, c<Dia^ ia^fij^sft^n^o 
p •? vmi£^x\ziw>v<<>?>mm, 2u? t mic 

Q>1M PMfrm-\ CP* hSCC^i^CtiTsQlM? 
iUWW— i C * -5 ^ CC^*«Sto5*«3g3 n&. 
[0052] 3£tc, ^^fii<D^^ ^.'UB#feWTs^ 

40 co^ccj: -3tixt$n4^i bc^o 

[ 0 0 5 3] Ts< Ts+l^lS^tCli. 2D-^ gCDS^I 

^ *.MW^D-b^5(Lfgsfi3 tcmassn^i&ft:^, f 
ftt5*> ia?h mvm2<Q&T?wmmrt>v4 twrn 

[ 0 0 5 4 ] Ts>Ts+lCC'^CC(i. l P 9 r gCC'S^ 
(^)^i/\W^^o-b^^lIg^3^^^-i2y hCR^M^ 

so ^jn^na©.*t>o g^c^&o 
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[ 0 0 5 5 ] UT, fil 1 -353 (OmTTmSEHD&ft^ 

ms (a) -<d) i*en-en i-4o;i- m<omm* 

PB(t la^t Id, t 2 a 1 2 d . t 3 a - t 3 
d . t 4 a - X 4 d > o P h flDHrffSn £t*, 
-5 x ^ -fe ? h C R 3 • 6 7* D -t * £6 3 fcfi A 3 
n-C fc? <0<? * » W*»> -fe -y b C R CCM £ S T<D 

[0 056] t la, t2a, t3a. t4att8St 

tlb. t2l>. i3l), 1 4 fol;fc5fc&iT*c] 

c. t2c, I 3 c, t 4 cii&^T£P ? 
WT^T^a**^»3^it\3ftfcB5, t Id, 
t2d, t 3d. t4d^S , ?4P^a)'5i^TO 

c k*^2 W7fiWlH« . t d ffl3W7fSHffH 

[0057] t<o*4 $i>ir* + ~bu:7jk?'jL5tz, t 
! c = t 2 a . t 2 c = t 3 a , t 3 c = t 4 a fr&iL 

*. (2D;h @W^^7^Plfl ) = (lo^g 

ra> . on-? hg©*e*r^7^aa^s> = (ip^ 

e©SP2 0>|»7 : 5 ; W#ffl> + <2P* hS<D^2<C'^7 
MJttM ) , < 4 D * h g 0046^7 TWvH > = < 1 

*rrfW£f?a> + <3py nafl>^3©^7-Kwn$i») 

[ 0 0 5 8 ] C *18 J: 0 . * k§e<£o ? h <D'&m*7 
?®mm t fca = t 1 c + t 2 c +••■ + t kt'^^ni 
Ci;^6. ft-? IT, *k*a«MHlfiW7?flWin 

tKor(!)=tlc + t 2c + --+ t Kb, ^kfi 

(omzm^J^mmm tka<2) = tic + t2c + 
-+ ike mK&m<omz<mT¥mm t k a 

(3>=tlc+t2c+-+t kd<Lft£ 0 

[0 05 9] i"*7*5 9ati, CC-J: ^KlSdiSn 
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he 5 cc«mui f ^ ^W3&*»i*-r&tt«c & c 

10 [ 0 0 6 0 ] IStEH#fe1 • UttmJgiiS u h «c . 

<t . ^M<D8rt$i£tc SftKT jfi"^ < IB€C 7 P Hz * *?* 5 

^^.^6 ( b ) t - ^ 6 5 a -MjafM* WW 

[0 0 6 1 ] ^9frd^^^tcl, ^p-fe ^S 9 al*£ 
■TS 1 ^3®«7-WW|B|ccS^»'Ca«La^iT h 

k. hS(c«iAam$7T»Mi^«i«L^i 

5 9a icftSdtiftdiDS* ■ »*P»1i*SK:«^ 
[ 0 0 6 2] ^4a, «RT ^ h SfeiiiT^iO^ 

[ 0 0 6 3] C csc-^S^^ h £>xsi/?(i . ^TCC-iiO 
r-*^ 0 * L» 5 9 l> K^miiE] 1 0 CC^fBUa • # 
4d(SS4$fli«»?:IBtfturtr^ 0 ill 0 <a> 

9 ^ «ajnTam^aKfipft£ia«« % @ 1 o 
<b> im&r&misv&tm&ib&ttto c^ji 

ht\z*~ *j v<om\*±\mi»*nht\i>o via. mi 
0 <a> tcUi^ttfl^iO'C'C-o-piJ^t/src^. ^ 
tci*> * »J 5 9 b tcti, lr*>±^i&Bg^a»#^ en A: 

^tt»^^ 8n^««itt8a^%»istt a nri • ft» 

5 a ^s(0!|ft»3#Jhb, ilO ( h > «*r?%ip«teft 
m<C<U& S ft: t C 6r-b - 5? 6 5 a tc£«&KI 

^■r^c ttcj: Din ! o ( a > cc*r*Sfi1i^«^jii 

[ o 0 6 4] ~mt ox. 4^o>o 9 \>Q>&mnm&&. 

50 >ifXL^ y h (PRE BAKE) , 
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+ ^-*^t?^~ v Y (PEBAKE), tfXh^-* 
h (POBAKE) &m \ 1 (a) ic^t % 
~7V>i-*>y*z.v h < BAKE) 10l**-l084> 

[ o 0 6 5 ] c oik, $ rff**© * £<r »tat* r P 
[ 0 0 6 6 ] m 1 1 (b)ttlfltih ic^-t©^- 

? noi-i o 4tci«-*ven i 

jrai ^ H05-1 0 8 4* ! a ? h BTlttttl34'Uf 

[ 0 0 6 7] fWCiteJ: 5 ic, ip^ BOfeS? 
I*. ^'J^^>^(PREBAKE) ^-ir>^ 

- 9 n o 4 €ffii-r«ysaK i 2 o"c, mpiM3 o 

sect, *^hxi?AJi<-i^^-t>^{PEBA 20 
KE) h 1 0 3£flK*T:«H5S*l 

5 0*C % ^jaBSSaOsecr. h^-*>?- <P 
OBAKE) ^ 1 i) LRO'l 0 2 £ 

Fit 1 8 0 "C. &SIB#fe14 0 c e c 

[ 0 0 6 8] KA±S>* *tc&X$titc1&&&#±. &7 

!»TTiWMRCHaailHl7iWvn«:IB 1 3(a) CCA 

[ 0 0 6 9] RWCfel'T . t PRE-El. t PEB-E1. t PO 30 

-+>*<D«ete7*smra, ^hi^*-^^ 

?<MLffift7TOPinittffcc 1 s@SO'2ag© 

[ 0 0 7 0] t FRE-52. t FEE~52a. t PEB-S2b. t FOB- 

[ o 0 7i] cnesD ? h^&^^ ^ honemfr? 

WH, ^TO7TO«ra». ST 1 Olt7-HMn. M 
2©C*7M«fi5. *30l*7?f»«M£. *4*Mi 
■ Tl.Tz. ~ic&"^T»aEjeBrA6. MA, 12 2 a 

A,6tl6«&i^? UtoMT**). Tl>T2<LT& 
t . 54>£r 2 ©»7fSWI«: 1 P ? h g<03 

^JU^H«:rt*Dl/feli*PiS'Cab& tU (2)+3T 50 
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s»2 a ? h so? y > roflsmmraiHn* 

[0072] Sft:, ^2P ; HC«h^> 
yfiD»3Hi|*7 : F»JI©ra*»tti^&«S. *aU?a* 

tlZ&m*^? HW9WJ. Tl>T2£T*£, 2 
a ^ hBCM2W77flBMII(C9-!f i?«f|i2 0 
? h BO# A h > ycpg«3Wra4 0 s e c fctfftO 
l/fcfcH, ffcfcfct la (2) +9T1+40 <sec) 
ifiZ a ? h BOtfA h * > 9<D&m*TT®\&*mX' 
*>h. HfeCCb'C, &P * h»c*oaHS«3.i 

[ 0 0 7 3 ] m l 3 ( a ) J: S ^a* 
9 a me, isim^'xeor'ATS p ? k aoc^sco^aipsi 
ww#bh*t:-k\ oarc^ i p ? hB<D#$affi<D4fti 

[0074] COSigft^&i*, MA.tfft&ft«Ligepft« 

W«f * • * U r , iilfc K«ra ^ h <04"*^»f 
McC'^ticc^a&ifel "C^^ ^> C t (OX- * £ jl i 9 h 

b«fcSKl/C<r><. 

C 0 0 7 5 3 2 u 9 h BOeW©^ x^WWIv 

fei t fre-52cc i 5 o icrfcw* c ^3Mw&n-cc' 

* C-C, la ? h g'C t R?E-E1<£ 1 2 0 ^C«bQC 

- 1 > if cc i&fg iiffi $ if c t ^ c * * *>s* ^ *te 
l^U. ^fei t pre-52* Tk: 2 o ^ hBco^M^ 

- + ^ ^cc^ ^n^istTi^f tfiir * c i ^r* a ^ a 

Cliti:, IM t PIC-S2*>6Nffl t PRE-ElSTiOP^JL^ 

7 h€^l/'Cfe, Ell 0 <a) cc^dn^ttiAtttiA 

? t- l o 5 - i 0 SO>&iP*> 2 a v Y U 
^-*>>fi;^ (PREBAKE>/>iig^tli 0 
[ 0 0 7 6] S/cmit £ P h SOftflW? *"W 

PEB-52acc i 8 o 'ccaswr ^ c <t^*«i^nrc* 
^ 6 t PEB^Ka^-c^ i p v goc^si^Torc^ 

ii^«7-' 4 K-+>^; h < PR E B AKE > 
1 0 4<t#x hx^A^-^ fr ^-^>^^.; h (P 
OBAKE) 103T'4>£. fCf. Pi*t*m^tPE 
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^1^5 9aii^]tEf *o h (PR 

EBAKE) 1 0 4CC~?t»-CBl 0 <a> <t>) 0> 

U^^^-^M^- + >^^-; h (POBAKE) 
C»t»TbHttKJMire < *&. t PEB-S2a*-CtCJ* 1 8 

o 'c<cf fi*r# a i B± AO, ! p ? t so* x t * 

**#-^*^-*>^£tT-?fc^? h 1 0 402 a 

? h 1 o 4 i orisfcsn*. 
[0077] c«E?J:^<rflK«S(cJ:D. i d* \>mv 

hA**#-*>*^-*>2r&tT ofc*^* h i o 
3i2o? K @®2 ^ a + 

>^£?T-?fc:ii? h 1 0 1 . 10 2C'l^to^2D 

[ 0 0 7 8] C cc-J: ^ tc 0'C**i*tlfc2 P ? h SS>^ 
h<MMQ^t:«H 1 1(c) cc^To 2D 

ttfi«*SOfc©MSI 13 ( I) > T*A^, @ I 3 ( I) > 

q^s-cbbi o <d) 

1 0 0 7 9] IH I 3 ( a > ( b > TV FRl* 

t FRE-Eli t PRE-52ii^U< fc&O ? h IC 

fcc* *«kaf* 7 TOMrM <L -X<0 p * h K h W Mm 

[ 0 0 8 0] 3 7 a-fe ? 17-5 9 a l*±fiB 1 3 

B9$^i 13(a) <0»£Mr1£a»3EStE^ 13 ( I) > 
(PRE BAKE > 1 0 5©AMMMBt*t p£tt 

[0 08 1 ] COPJ: ^fcCUC 7D-te *tf5 9 ai*^P 

[0 08 2] Sfc, >>>f>^*^2a«:H:A$- 
ti. s^^Aii*!<o?a**aflt<OSBfiE^S7^ut'br(DSft so 
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t^Tii, «7-F»iBWg^*pj»Bai*B*rawai. mm 

[ 0 0 8 3] IU±lCmSft1&m!sXrJ*VlT*1t&1& 

[ o 0 8 4] sr, atnss^A^A 1 rtc>m&B:e>'?£ 

dt©ft*±W*trO < S 1 4 1 > o D- K 

[0085] j*^>^A2a*Hl'tliaus/ 
e. ^DtAb^b'^^i <S 1 42) . Jffii^l- 

c?>ifirxEiiP- h/r>p- K*2c»^n&>^>^ 
[0 08 6] JINWCii. Mitral 5cc^$n-SJ:^ 

[0 08 7] 5 &:/n-fe*CCfctf&»m»a& 

^^i^^^>. ia 1 2 im&m&v&m&ftwmL&z: 
CMmwedti^. listen s nfc<oi*»«is 

[ 0 0 8 8] *fc, U^eWfefltt 6tC4Asi^tf^ -5 

[ o 0 8 9] «±© J: ^ k: i/ > trwM d n* i , x 
^>^^^2a«eritiv>>t© , 7D-^;^jn$n^o ff 

[ 0 0 9 0 ] f^«*tt, ^MMIMtti titc* 
■br hC R«r«S^5 cc^g^i { S 1 4 3 > . Q- K 
/7>P-KS2ii, «ttdnfcM ? hCRl*!0C"5* 

^£ ^3 > t p - .7 5 g tcdi/jr^o 
[0 09 1 ] pii<C-ii0-»»W>^4.'U2a &mi* 

-v5 9ti, ccc-i-^e^^^'c&p ^ tmizm* 

y ^ £ g gfjigtR l/. - h «ttM(B^li$B * 

^i±4-T^> <S 1 44) o 
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[ o 092] awe, uxpa i ^o^g • m&<om&& 

T**4 »i**2 a vm£L< ( S 1 4 5 ) , «H5M>«l 
W6tafim«:> A W<**2a Tlx 5 < S 1 4 6 ) . C 

me * n , «Lieme#^ s > h d - ^ 5 9 tea* /3 s n 
s^*** i ft<o&yM*~ ■? t ccj^xeatBtt** 

(S 1 47) . 

- HCE>— «<ria 1 etCST. P-K/7>P-K8l2G> 

tegs 5 ±.<.a$frtifc*7* » ^ c r«*. t^r-AW6 10 
mzvwi i frroasAsn* ( s \ 6 i ) 0 towsntc 

$*;*Wtt, XNftfflcoMu £ 6 K 7 p 4? asanas 

3n«A$n^ 0 c<w*Mwit. *r»3cE>*aii 

hS?G3F3<E«7W>> h ( A L IM) cc 

h (AL IM> TOIK^^nM. >W>7-A4S 
#7 ^^T7 Kb-S**>«„ f> (AD) K&A£ 

n*. t?<{*^y*~? h < a l IM) tc^A^nr 

[0 09 4] ^x.'\W*liCCC'r Kb-t>s >J.^ 9 V 
(AD) Ti**ib^iS#£e3tt& < S 1 6 2 ) . 7 Kb 
-^s>JL^y h (AD) X?l»*fk.ft!e«r?T^»«*t 
2m o ^>'CrKt-^3>i^^ (AD>*»6 

C©?-'J>^;-|> (COL) r**^w 
ii^^J4ASI$tt* (S 1 6 3) o C©»*fiWCBr* 

we t/c utf. Mwc. aaiAft'CBMifiafc 

Obt>AM>0g*£Tfr£ft£ (S164). 

[ 0 0 95] u^i- *s&ffisnfc* * .MWi^r?" »j 

x-*>yjL^ 9 (PREBAKE) (C*A3tl, I- 40 
(SI 6 5). C©7UA-+>^it«^t5 
[0096] XK, 7-^-+>ifai;f (PRE B 

ake) *>*>mm2titcK!x>\wtt?-*)>yx~v t 
(cod vmmmx e^m^xmrnti ts 1 6 
6> . toftx**?:/^ 5 ? h <ext) */r 
-r > * - ? * - a»4 «csrw btifc* 2 wtzrr- 

[0 09 7] •>*^W«^g(*ER- ? fcfl!2W^r-A(« 50 



Page 1 of 1 




WI2 0 0 1-351848 
20 

UCRrtCCiftS^f^o C<C"Y>£-? *-xaS4tf. 0 
»<r*W*Bail/&l*8*£Bl 2«ttil, BtifeB 
(S 16 7) acEJ'J^^WWBl*, UHM) 1 ?*" 

wat. b&bjebs (wee) tcr^*^wji^g|ko^ 

B±fc*uy* h*B*U ±E±teie©i&f««-C>* 

* >x~A»fg 7 ic^wasn*, >7-/*» 

^_ + >yjL- ( P E B A K E ) fcHATi. 
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